Joint determination by Brownian dynamics and fluorescence quenching of the in-depth location profile of biomolecules in membranes.
The in-depth molar distribution function of fluorophores is revealed by a new methodology for fluorescence quenching data analysis in membranes. Brownian dynamics simulation was used to study the in-depth location profile of quenchers. A Lorentzian profile was reached. Since the Stern-Volmer equation is valid at every depth in the membrane for low quencher concentrations, the molar distribution of the fluorophore (also regarded as a Lorentzian) can be achieved. The average location and the broadness of the fluorophore distribution can be calculated. The importance of the knowledge of the location width is demonstrated and discussed, since this parameter reveals important conclusions on structural features of the interaction of membranes with probes and biomolecules (e.g., conformational freedom in proteins), as well as photophysical properties (e.g., differential fluorophore quantum yields). Subsequent use of this methodology by the reader does not, necessarily, involve the performance of simulations and is not limited to the use of Lorentzian function distributions.